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■ • "S. -v-i;^ V/^^^^ ■ "• ■. > ■ ' : 

••■■\Pyies:-."\ ^;'v:;,^ .-■ ; "■■■■\- 

METHOD OF TREATING HAIR WITH HEAT AND A CAP WHICH 

PROVIDES A srq 

|v \ BACKGROUND OF THE INVENTION \ 

There are mani( hair treatment com^ to hair, and 

15 ^ afterwards partially left in, and then heat is applied to the hair in order to activate the 
hair treatment agent, th^n may either rinse out or leave in. These treatment agents can 
include gels, shampoqs, conditioners, leave-in conditioners, pomades, straightening 
balms or balms, serums, tonics, straightening and smooth creams and lotions and 
balms, semi and permanent hair coloring dyes, and the like. 

■ ■■■■20'^ ■ ■ ■"' ■ ." . ' ' ' . ^ ■ 

In the past, people who desired to treat their hair in this manner faced the 
following problems: 

(ij they did not know if they had treated their hair for a sufficient amount of 
25 : time; / 

(ii) they vyould not know whether they had treated all of their hair; 

(iii) they were not holding their hair in place, during treatment; 

(iv) without the use of a cap, hair treatment agents tended to drip off of the 
hair. 

•"■ ■ 30' ■ .. . ' ^ ■ •■ ' • 

It is an object of the present invention to address these above-mentioned 
problems. . i [ ' 

The following patent is related to the field of the invento^^ 
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U.S. Patent No. 4,725,462 discloses a woven textile fabric having hidden indicia 
which appear when the textile fabric is subjected to temperatures above lOS^P. 

10 I SUMMARY OF THE INVENTION , / 

A hair covering which compri substrate comprising 

synthetic or natural materials, which are irnpregnated, or Coated, or both, with a mutable 
dye is described; V ;/ ; 

^^- .■15 -i." ^ "v- - . / : '/[^ 

• DESCRIPTION OF THE FIGURE 

, Figure 1 is a cross section of an embodiment of a hair covering of the invention. ^ 

DgTAILED DESCRIPTION OF THE INVENTION 

As used herein, %, means weight % of the total composition unless otherwise 
, 25 indicated., A vyoveh substrate means a substrate that is formed b^ 

intertwining strands or fibers. ' . ^ 

A nonwoven substrate means its layer is comprised of fibers which are not 
woven into a fabric but rather are formed into a sheet, mat, or pad layer. These fibers 
30 can either be random (i.e., randomly aligned) or they can be carded (i.e., combed to be 
oriented in primarily one direction). Furthermore, the nonwoven substrate can be 
composed of a cpmbinaition of layers of random and carded fibers. 

A mutable dye means that it is capable of change, i.e., ^change from one color or 
35 another, brfromcolorlessto color or vice versa. An example would be a thermally 



2 



- 5 labile or thermally sensitive dy Thermochromatiedyes are examples of a^m^ 

dye; Thermochromatic dyes can include leukodyes. Thermpchrpmatic dyes can 
include liquid crystals. 1 

The invention relates to a hair covering which comprises a woven or nonw 
10 (substrate) comprising natural or Synthetic materials, which is impregnated, or coated, 
or both, with a mutable^dye. * ; / 

\ The inventipn also relates to a process for heat treating hair, which comprises: ^ 
1) applying to said hair a hair treating agent w^ 
15 ii) covering the hair with a hair covering as described above; and • - 

iii) heating the hair covering until the mutable dye changes color so as to 

indicate that said hair has been adequately heat treated; and 
that the hair treating agent has been left in the hair a sufficient amount of time. 

20 As noted above, a difficulty with applying to hair a heat sensitive treatment agent, 

/ lies in knowing when enough heat has been applied to the hair 

The present invention solveis this problem by applying a hair covering which is 
impregnated or coated or both with a mutable dye. A heat sensitive hair treatment 
25 agent is applied to the hair, the hair is then covered with the hair covering. Heat from 
an appliance such as a blow drier is then applied to the hair covering. When the 
mutable dye in the hair covering changes color, this serves to signal that adequate heat 
has been applied to the hair, and the heat treatment of the hair has been completed. 

30 There are many advantages to the present invention. In the first place, the hair 

covering serves to indicate when adequate heat has been applied. In addition, the hajr 
covering serves to indicate that the hair treating agent has been applied for a sufficient 
amount of time. Also, the hair covering serves to hold the hair in place while heat is 
being applied. When heat is .applied to uncovered hair With a blow drier, the hair tends 
35 to get blown around which can be messy. In addition, a hair covering can serve to 
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5 prevent hair treatment agent from dripping during the treatment period; Moreover- 
depending on the material of the hair covering, it can serve to transmit heat uriiformly 
from the hair covering to the hair. Also consumers enjoy the feeling of being pampered, 
which comes with wearing the nicely fitting, nicely colored, and well-textured hair 
coverings of the present invention. 

10 ^ . : , y. : ' ' . \ \ : ' ■ ■ ■ ■ . 

Hair coverings of the present invention can be made by known methods or by 
rnethods which are analogous to tho^^ 

What follows is a fjescriptioh of the c^^ 
: 15 hair covering of a comF^sition of the iny > . - / 

Fabric or Substrate of the Hair Covering 

20 Npnlimlting examples of suitable InsoluW^ 

present invention and which meet the above criteria inglude nonwoven substrates, 
woven substrateSi hydroentangled substrates, air entangled substrates, natural 
sponges, synthetic sponges, polymeric petted nieshes, and the like. Preferred 
embodiments employ nonwoven substrates since they are economical and readily 

25 available in a variety of materials. By nonwoven is meant that the layer is comprised of 
fibers which are not woven into a fabric but rather are formed into a sheet, mat, or pad 
layer. The fibers can either be random (i.e,, randomly aligned) or they can be carded 
(i.e,, combed to be oriented in primarily one direction). Furthermore, the nonwoven, 
substrate can be composed of a combination of layers of random and carded fibers, 

Nonwoven substrates may be comprised of a variety of materials both natural 
and synthetic. By natural is meant that the materials are derived from plants, animals, 
insects or by-products of plants, animals, and insects. By synthetic is meant that the 
materials are obtained primarily from various man-made materials or from natural 
35 materials which have been further altered. The conventional base starting material is 



5 usually a fibrous web comprising an 
fibers/or mixtures thereof. 

Nonlimiting examples of natural materials useful in the present invention are silk 
fibers, keratin fibers and cellulosic fibers. Nonlimiting examples of keratin fibers include 
1 0 , those selected from the group consisting of wool fibers, camel hair fibers, and the like. 
Nonlimiting examples of cellulosic fibers include those selected from the group 
consisting of wood pulp fibers, cotton fibers, hennp fibers, jute fibers, flax fibers, and 
mixtures thereof:; 1 . ^ " 

15 , Nonlimiting examples of synthetic materials useful in the jDresent invention 

include those selected from the group cphsistirig of acetate fibers, acrylic fibers, 
: cellulose ester fibers, methacrylic fibers, polyamide fibers, polyester fibers, polyolefin 
fibers, polyvinyl alcohol fibers, rayon fibers, polyurethane foam, and mixtures thereof. 
Examples of some of these synthetic materials include acrylics such ias acrilan, creslan; 

20 and the acrylonitrile-based fiber, orlon; cellulose ester fibers, such as cellulose acetate, 
arnel, and acele; polyamjdes such as nylons (e.g., nylon 6, nylon 66, nylon 610, and the 
like); polyesters such as fortel, kodel, and the polyethylene terephthalate fiber, dacron; 
polyolefins sUch as polypropylene, polyethylene; polyvinyl acetate fibers; polyurethane 
foams and mixtures thereof. These and other suitable fibers and the nonwoven 

25 materials prepared therefrom are generally described in Riedel, "Nonwoven Bonding 
Methods and Materials," A/onvi/oi/en World (1987); The Encyclopedia Americana, vol. 
11, pp. 147-153, and vol. 26, pp. 566-581 (1984); U.S. Patent No. 4,891,227 to Thaman 
et al., issued January 2, 1990; and U.S. Patent No. 4,891227. to Thaman etal., issued 
January 2, 1990; and U.S. Patent No, 4,891 ,228 which are all incorporated by reference 

30 herein in their entirely. 

Nonwoven substrates made from natural materials consist of webs or sheets 
most commonly formed on a fine wire screen from a liquid suspension of the fibers. 
See Q. A. Hampel et al.. The Encyclopedia of Chemistry, third edition, 1973, pp. 793- 
35 795 (1 973); The Encyclopedia Americana, vol. 21 , pp. 376-383 (1 984); and G, A. 

■•■■*■-. . ' ' " : " . ■ • '..:-:5-... ^ ■ •. ■ " . •. " •. 



5 Smook, Hand of Pulp and Paper Technologi^^^^ Technical Association for the Pulp and 
Paper Industi^ (1986); whic^^ 

Substrates made from natural materials useful in the press 
obtained from a wide variety of commercial sources. Nonlimiting examples of suitable 
10 eommercially available paper layers useful herein include ,Airtex<B), an embossed airjaid 
dellulosic layer having a 

from James River, Grefen BayVWis ; and Walkisoft®, an embosssed airlaid cellulpsic 
having a base weight Qf about 90 grams per square^ 
A., Mount Holy, N.C. ti. - 

well known in the art. Generally/these nonwoven substrates can be made by air-laying; 
water-laying, melt blowing, conforming, spin bonding, or carding processes in which the 
fibers or fijaments are first cut to desired lengths from long strands, passed into a water 
20 orairstream, and then deposited onto a screen or belt through which the fiber-laden air * 
or water is passed. The resulting layer, ^ 

composition, is then subjected to at least one of several types of bonding operations to 
anchor the individual fibers together to forni a self-sustaining web. In the present 
invention the nonwoven layer can be prepared by a variety of processes including 
25 hydroentanglement, thermally bonding or thermo-bonding, and combinations of these 

processes. Moreover, the substrates used in the present invention can consist of a * ■ 
single layer or multiple layers. In addition, a multi-layered substrate can include films 
and other non-fibrous materials. 



30 Moreover, substrates can also be made which use liquid crystal thermochromic 

substances on substrates. In this connection, attention is directed to U.S. Patent Nos. 
6.270,783; 5,705,093; and 5,690,857, all of which are hereby incorporated by reference. 
WO 91/09106 is also hereby incorporated by reference.. 
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Hair Covering ^ 

A hair covering, as shown in Figure 1, has an upper edge, 10,which leads to a 
string for tying, 12, which leads to a bottom edge, 14, which forms the opening for the 
10 head. The upper edge, ; 14. also has a button. 16. for securing the hair covering to the 

^ ■/■'head;. •■ 

Thermochromip Materia) . 

The thermochromic material which can be used in the present invention includes, 
among others, a variety of known thermochromic materials each containing an aqid 
20 responsive chromogenic substance and an acidic substance. 

\ The acid-responsive chromogenic substance in said thernipchromic material 
includes triphenylmethanephthajide compounds, phthalide compounds, phthalan . 
compounds, acyl-leucomethylene blue compounds fluoran compounds, 

25 triphenylmethane compounds, diphenylmethane compounds, spirbpyran compounds 
and so on. Among species of such compounds are 3,6-dimethoxyfluroran, 3,6- 
dibutpxyfluoran, 3-diethylamino 6,8rdimethylfluoran, 3-chloro-6-phynylaminofluoran, 3- 
diethylamino-6-methyl-7-chlorofluoran, 3-diethylamin6 7,8-benzoflu 
methyl-6"diethylamino fluoran, 3,3\3%tris(p-dinieth^^^ 

30 dimethylaminophenyl) phthalide. 3-diethylamiho-7-phenylami^ 

diethylaminophynel)-6-dimethylaminophthalide, 3-(4-cliethylaminophenyl)«3-(1-ethyl-2- 
methylindo|-3-yl) phthalide, 3-(4-diethylamino-2^^^ phenyl-3-(1,2-dimethylindol-3- 
yl)phthalide, 2'-(2-chloroanilino)-6'dibutyl,aminospiro--[phthalido-39'-xanthenel] and so 
on. ' ^ 
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5 The acidic subs;tahce mentioned 

compounds, phenol conripQunds, ^ 
and soon. Among specific exam^ 

bisbenzotriazoierS-methane, phenol, nonylphenol, bisphenol A, bisphenol F, 2,2 - 
biphenol, p-naphthol, 1,5-dihydroxynapht^^^ 
10 resin oligomer and so son. ; / ^^^^^^ ^ 

The arriount of thKacid^^ 
, :. by weight per part by weight of the acid-responsive ch 

15 Any of the thermipchromic materials each containing an acid-responsive ' 

chromogenic substance and an acidic substance is preferably used as diluted with a . ' [ 
solvent beforehiand. The use of a solvent renders the material responsive to change in 
temperature with greater sensitivity and definition. The solvent which can be used for . 
the thermochromic material includes, among others, alcohols, alcohol-acrylonitrile 

20 adducts, azomethine compounds, esters arici so on. Among specific examples of the 

solvent are decyl alcohoUauryl alcohol, n^^^ 
. . behenyl alcohol, lauryl alcohol-acrylonitrile adduct, myristyl alcohol-acrylonitrile adduct, 
a steryi alcohol acylpnitrile adduct, b^ 

octyl caprate. decy! caprate, myristyl caprylate, decyUaurate, lauryl la^ 
25 laurate. decyl myristate jauryl myristate, cetyl myristate/ lauryl palmitatei^ 

palmitate, stearyl palmitate, cetyl p-t-butyl benzoate, stearyl 4-methoxybenzoate, 
dilauryl thiodipropionate, dimyristyl thiodipropionate, stearyl benzoate, benzyl starat, 
dibenzyl thiodipropionate. distearyl thiodipropionate, benzyl be^^ 
andsopn. 

■-30.: . ; . ■■ • / . . ■ ■ -, ■ * ■ . \ • -■ 

The amount of the solvent may be in the range of 0 to 800 parts by weight, 
preferably 0.1 to. 100 parts by weight, per part by weight of the acid-responsive 
chroniogenic substance. * . : ^ 
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5 Nohlimiting examples of thermb 

Crystal Violet carbinol/M : 
auramihe, N-benzbyl auramine, N-acetyl auramine, N-phenyl auraminq, Rhodamine B 
lactam, 2-(phenyliminoethylidene)-3,3-dimethyl-indoline, N,3,3-trimethyl-indolinpbenzo- 
spiropyran, 8 -methoxy-N,3,34rlmethylindolino-spiropyran, 3-di^^^ 
/ to chlpro-fluoran/3-diethylamino-7-methoxy-fiuoran, 3-dimethylam 
1,2-beh2b-6-diethylaminofluoran 
phenyihydrazide-gamma -lactam, 3-amin9-5-ph^ 
amino-6-methyl-7-methyl-11uoran,^^ 
diethylaminb-7-ahiliribTfiubran, 3-diethylamin 
15 diethylamino-fluoran, 2-bromo-6-cyclphexy|amino-fluq^^^ 2,7-dichlord-3-methyl-6-n- 
butylamino-fluoran and^he like. - 

fslonlimiting examples of thermochromatic dyes can also include from about 1% 
. to.about 20% by weight of one or more eleqtron-dohating, chromatic organic 

20 compounds selected from the group consisting of diaryl phthalides, polyaryl carbinols. 
leuco auramines, lactum leuco compounds, indolines, spiropyrans arid fluoranes, and 
one or more electron-donating chromatic organic compounds selected frohi the group 
consisting of diaryl phthalides, indolyl phthalides, polyaryl carbinols, leuco aurarriines, 
acyl auramines, aryl auramines, Rhodamine B lactam, indolines, spiropyrans and 

25 fluorans, and one or nriore electron-donating, chromatic organic compounds selected 
from the group consisting of diaryl phthalides, aryl phthalides. indolylphthalides, 
polyarylcarbinols. leucoauramines, acrylauramines, arylauramines, rhodamine B 
lactams, indolines, spiropyrians, fluorans, thiofluorans, phenpthiazines, 
triphenylmethanes, diarylarylfurans, spirpxanthenearylfurans, and chrome 

.; .30. • ■ • 

Nonlimiting examples of thermochromatic dyes also can include electron- 
donating, chromatic organic compounds such as 3-amino-5-methylfluoran, 3- 
diethylaminor6rmethyl-7-dimethylamino-thiofluoran, 3-diethylamino-7 
thiofluoran, 3,3^bis(1 -ethyl-2-methyU3-yl)phthalide. 3,3-bis(2-phenylindol-3ryl)phthalide, 
. : 35 3-(4-diethylaminophenyl)r3-(1-ethyl-2-methyli 
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5 buty|aminbphenyl)-3-(2-phen phtha|ide, 3-(duroridineT6 -yl)-3-(1 -methyl^^ 

phenylindol-3'-yl)phthali!de/3^ 3-(1 -ethyl-2 -methyl- 

. iridol-3-yl)phthalide, 3,3^bis(1-^^^ 3- 
(diphenylamino)-3-(1-ethyl-2-methylindol-3-^^^ 
phenylamino] -3-(1-ethyl-2-methylindol-3-yl)pht^ 
10 [N,N-bis-(4'Oety!phenyl)amino]ph^ . 

3r[4-(ethylbenzylamino)phenyl]-3-[N-^ N-phenylamino]phthalide, 2,2- 

bis(p-N,N-dimethylaminopheny^ 2-H-naphtho[1 ,8-bc]furan, .spiror3.6-bis(dimethylamino) 
: xanthem9,2-(2H)-naphth^ 

chromenot4,3-b] indole a ^ 

15:"-^"";' • •■/• . -r- ■ ' " ■■ < • : ■ ' . . ' .- 

These dyes are described in U.S. Patent Nos. 4,028,118; 4,421,560; and 
4,421 .561 , all of which are hereby incorporated by reference. 

. , \ Thermpchromatic dyes which can be used in the present invention also include 
20 liquid crystals which can be spray-coated onto a substrate such as are described in U.S. 
Patent No. 5,376,699 which is hereby incorporated by referen^^ 

The preferred thermochromic substances to be used in the present invention 
include chiral nematic liquid crystals, cholesteric liquid crystals and smectic liquid 
25 crystals. Preferably, microencapsulated chiral nematic liquid crystals suspended in 
aqueous medium are used in the invention. Various types of suitable thermochromic 
substances are disclosed in UK Patent Specification Nos. 1556994, 1592161, 1596012, 
1596013, 1596014 and 1603076. 

30 • The thermochromic substances used In the present invention preferably exhibit 

several color changes over a range of temperatures, typically -30-150 degrees Celsius, 
preferably 0-50 degrees Celsius, and especially temperatures such as produced by 
contact with the body. The thermochromic substances may be colorless or black and 
typical color changes may be from colorless or black to tan to red to green to blue. Two 
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5 or more thermocfirom^ 

temperatures so that a mixture of color changes may be produced. 

The method of the invention may be used o^ 
making up into a garment or cap or hair covering. Preferred fibers and fabrics will be 
10 black, although other dark colored substrates have also been found to be suitable. Paler 
colored substrates may also be used by first overprinting with a darker, preferably black 
layer. They may also advantageously be fine, thin or supple. Suitable fabrics include 
cotton, polyester, silks and chiffons. 

^ 15 The compositions used in the invention may be applied to fibers and fabrics in 

any suitable way, such as by printing, including sc^^ 

brushing, laminating, doctor bar, wire wound bar and electrostatic pressing. , See, e.g., 

: Wo;90/02054. ■ : ; 
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EXAMPLE 

A surface coating medium is made containing 30 part^^ . 
encapsulated thermochromic liquid crystal dispersion Licritherm. RTM. TCC-1001 
10 (commercially available: from Merck Ltd., Poole/UK), 5 parts by weight of an acrylic 
polymer HV30. RTM. (commercially ^a^^ 
. weight of a fusiWe polyamide powder G^^^^ 
pMS-Grilon UK, Ltd.). d parts by weight of an ammonia solution (10% aqueous 
solution) and 30 parts by weight of water 

•i5 _- ' ■ ■ , : ' ^ , .. ■ . ' : \ 

The medium js printed onto a woven black polyester/cotton fabric by screen 
printing (180 threads per inch) and air-dried at SO.degree. C, for 1^ 

20 It should be understood that the term Ihermochromic material' is used herein to 

mean any and all thermochromic materials inclusive of pseudo-thermochromic materials 
which show a hysteresis of thermochronism. Thermochromatic dyes can include 
leukddyes. . 

25 In accordance with the present invention, the hair covering may only partially 

cover the hair, hereby allowing some of the hair to be heat treated while the rest is not. 

The hair treatment methods of the invention may be carried out in conjunction 
with other treatments such as hair cutting and hair coloring. 

30 . ■ . ; ■■ ■ '. 

The mutable dye may be impregnated or coated onto the covering in the form of 
a design, a logo, or an insignia. 

the mutable dye may blend with other permanent or non-mutable dyes so as to 
35 cause a color change. For exarriple, the hair covering may have on it a permanent dye 
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5 which is blue and a mutable dye which is yellow. Together, these dyes form the color 
green. When heat is applied to the hair covering, the mutable dye which is yelldw, may 
disappear in color, thereby leaving the color blue/^^^^^^^^^^^^^^ 

The hair covering of the invention may contain two 
10 which changes color at ^ threshold temperature, and the second, which changes color 
at a still higher temperature. Color change by the first dye may indicate that a desired- 
threshold temperature bias been reached^ Color change by the second dye may 
indicate thatthe hair has been brought to to^^ • 

15 Hair treatment; compositions which may be employed in the methods of the 

invention can include gels, shampoos, conditioners, leave-in conditioners pomades, 
straightening balms, seryms, tonics, creams, lotions, dyes, semi-permanent dyes and . 
the like. / 

20 ' Nonwoven material which may be induded in the hair cove^^^^ 

may include polypropylene. Polypropylene fabrics which may be included in the hair 
coverings of the present invention can range in weight from about OSY to about 5 

osY.;- ■ ■ ■- ■ . 

25 The Tg of the polymer employed in a hair covering of the invention will usually 

exceed the activation temperature of the thermochrbmatic dye in the hair covering. The 
usual temperatMre range that hair experiences .during blow drier using is about 49*^G 
5-6°C. However, the Tg of the polymer can be slightly higher or significantly exceed the 
activation temperature of the thermpchromatic dye and such Tg can range from about 

30 SS^'C to greater than 300°C. 

The following are examples of hair treatment agents, and more specifically hair 
; conditioning agents, which may be employed in the methods of the present invention, 
these examples are meant to illustrate but hot IM^ 
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5 Percent Raw Mat, r jail in Formula 



' Ihgri^diehts 


■;A;.■■■-■ 


'■ -.B 


: C , 


D 












. r Eo-z\>^ieaiTirTipiiiurTi oioiiue, 70 aciiv© 
and Propylene Glycol, 3i active%V 


o nn 




9 nn 




/ Quaternium-1 8, 75% active and Propylene 
Glycol, 25% active 








0.73 


Behentrinrionium CHIoride, 85% active and 
Isopropyl Alcphol, 15% active 






. ■ -, ■ . 


1.40 


Stearamidppropyldimethylamine, 100% active^ 




0.75 


0,75 




Behenetrirnpnium Methosulfate, 25% active 
and Cetearyl Alcohol, 100% active^ 




. .1.00 


.1.00 




CetearyrAlcoho!, 100% 


8.25 


• 10.00 


8.00 


4.00 


pirnethiconol^ 36 5% active arid^^^ 
TEA-Dodecylbenzenesulfdnate, 4.5% active^ 


2.00 


. 2.00 


2.00 


1.60 


Cyclppentasilpxane, 99% active^ 


2.00 


2.00 


2.00 


2.00 


Other*'- 


Q.S, 


Q.S. 


Q.S. 


Q.S. 



■ Ethoquad 0-1 2PG from Akzo Nobel Chemicals Mc .Cook, Illinois : 
^ Arquad 2HT-75 PG from Akzo Nobel Chemicals Mc Cook, Illinois 
10 ; ^ Incroquat TMC-85 from Croda Inc, Mill Hall, Pennsylvania 

' Lexamine S-13 from Inolex Chemical Company Philadelphia, Pennsylvania 
^ Incroquat Behenyl TMS from Croda Inc. Mill Hall, Pennsylvania 
^ DC 2-1 786 from Dow Corning Corporation Midland, Michigan 
Silicone 245 from Dow Corning Corporation Midland, Michigan 
15 ® - water, fragrance, preservatives, pH adjusters and other minor ingred^^^^^ 

Examples A, B. C and D are prepared by methods which are known in the art. 
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While the invention has been described in eonriplete detail and pictorially shown 
in the accompanying drjawings, it is not to be limited to such details, since many 
changes and modifications may be made in the invention without dep^ 
spirit and the scope thereof. Hence, the invention is intended to cover any and all 
10 modifications and forms which may come within the language and scope of the claims. 
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